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 ABSTRACT 
 
 
 
 
 In recent years, cut fruit products get a warmest hit among current 
community. A rapid lifestyle changes among most civilizations leads them to choose 
a convenient way to get balanced meal and nutrients. The control of microbial 
growth in cut fruits is an important aspect. This study aimed to isolate and 
characterize the bacteria from apple and guava fruit skins. Moreover, this study also 
aimed to investigate the effect of temperature and antimicrobial agent in controlling 
the growth of bacteria from fruit skins. Six bacteria from guava and seven bacteria 
from apple fruit skins were successfully isolated. These bacteria were then 
characterized using biochemical tests. Based on Bergey’s manual, the bacteria were 
classified as Staphylococcus spp., Proteus spp., Micrococcus spp., Bacillus spp., 
Pseudomonas spp., Erwinia spp. and Enterobacter spp.. Two parameters, which 
were antimicrobial agent (XY-12) concentration and temperature, were optimized to 
control the growth of bacteria in the fruit skins. Results revealed that the optimum 
XY-12 concentration and temperature in retarding the growth of bacteria were 0.6 
mL/L and 4°C respectively. A total of 99.4% of bacterial growth reduction was 
achieved when guava skins were treated with 0.6 mL/L of XY-12 and incubated at 
4°C for 4 days in comparison with the control. In addition, a 100% of bacterial 
growth inhibition was observed when apple skins were treated under the same 
conditions. The antimicrobial assays (disc diffusion method) were also performed 
individually on the 13 isolated bacteria. At 0.6 mL/L of XY-12, largest zone of 
inhibition (2.70 cm) was observed in strain SA 4 after 24 hours of incubation 
followed by 2.60 cm (strain SG 5) and 2.46 cm (strain SA 2 and SA 3). Negative 
control (disc with distilled water) did not show any zone of inhibition.  
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 ABSTRAK 
 
 
 
 
 Kebelakangan ini, produk buah-buahan yang dipotong mendapat sambutan 
yang memberangsangkan di kalangan masyarakat. Perubahan gaya hidup yang pesat 
di kalangan masyarakat kini telah mendorong mereka untuk memilih cara yang 
mudah untuk mendapatkan makanan dan nutrien seimbang. Pada masa kini, kawalan 
pertumbuhan mikrob dalam buah-buahan dipotong adalah satu aspek penting yang 
harus dipertimbangkan. Kajian ini bertujuan untuk memencilkan dan mengkaji ciri-
ciri bakteria daripada kulit epal dan buah jambu. Selain itu, kajian ini juga bertujuan 
untuk mengkaji kesan suhu dan antimikrobial ejen dalam mengawal pertumbuhan 
bakteria pada kulit buah-buahan. Sebanyak enam bakteria daripada buah jambu dan 
tujuh daripada buah epal telah berjaya dipencilkan. Bakteria ini kemudiannya 
dianalisis dengan menggunakan ujian biokimia. Berdasarkan manual Bergey’s, 
bakteria dikelaskan sebagai Staphylococcus spp., Proteus spp., Micrococcus spp., 
Bacillus spp., Pseudomonas spp., Erwinia spp. dan Enterobacter spp.. Dua 
parameter, iaitu kepekatan ejen antimikrob (XY-12) dan suhu, telah dioptimumkan 
untuk mengawal pertumbuhan bakteria pada kulit buah-buahan. Hasil kajian 
menunjukkan bahawa kepekatan XY-12 dan suhu yang optimum dalam 
membantutkan bakteria adalah 0.6 mL/L and 4°C. Sebanyak 99.4%  kadar 
pengurangan pertumbuhan bakteria telah dicapai apabila kulit jambu dirawat dengan 
0.6 mL/L XY-12 dan dieram pada 4°C selama 4 hari berbanding dengan kawalan. Di 
samping itu, 100% perencatan pertumbuhan bakteria diperhatikan apabila kulit epal 
telah dirawat di bawah keadaan yang sama. Ujian antimikrob dengan kaedah 
penyebaran cakera juga telah dijalankan bagi 13 bakteria yang telah diperincilkan. 
Pada 0.6 mL/L XY-12, zon terbesar perencatan (2.70 cm) diperhatikan pada bakteria 
SA 4 selepas 24 jam masa inkubasi diikuti 2.60 cm (bakteria SG 5) and 2.46 cm 
(bakteria SA 2 and SA 3). Kawalan negatif yang dicelup dengan air suling tidak 
menunjukkan apa-apa zon perencatan. 
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 CHAPTER 1 
 
 
 
 
INTRODUCTION 
 
 
 
 
1.1  Background of Study 
 
 
  Fresh-cut fruits and minimally processed vegetables (MPV) are 
categorized as high nutrient rich food products which meet the demand of 
modern customers who have less time for meal preparation due to busy daily 
life. In fresh-cut products have been received an overwhelming response from 
customers due to their significant awareness to take up fruits and vegetables as a 
fibre source in their daily diet for health benefits (Ragaert et al., 2004). This 
event has caused the fresh-cut fruits and minimally processed vegetables (MPV) 
industries grow dramatically.  
 
  The primary criteria of fresh-cut products rely on their safety, 
nutrition content, freshness, texture and sensory quality. Maintaining the 
freshness and increasing the shelf-life of the products is one of the important 
aspects. However, the critical control area faced by the cultivars and fresh-cut 
fruit manufacturer is the quality spoilage due to physical injuries. The physical 
injuries caused from pre-harvest, harvest, post-harvest and processing will raise 
the respiration rate and stimulate intercellular biochemical reactions which 
results in degradation of texture, colour and causes microbial spoilage in fresh-
cut products. 
 
  
 Microbial spoilage is a major challenge faced in fresh-cut industry in 
order to maintain nutritional composition and extend the shelf-life of the 
products. It also have been highlighted, due to high public concern in the food 
safety that associated with foodborne illness outbreak caused by 
microorganisms, fungal infection and pathogenic viral (Beuchat et al., 2002;  
Abadias et al., 2008). Based on survey done in United States, each year around 
20% of processed cut-fruits are lost due to microbial spoilage (Barth et al., 
2009). Basically, fruits provide a suitable growth environment for the bacteria, 
fungi and yeast (Tournas et al., 2006). In natural, fruits are rich in carbohydrate 
and sugar which serves as carbon source for the growth and multiplication of 
microorganisms (Naeem et al., 2012).  
 
  According to literatures, the most bacteria and fungi, which cause 
microbial spoilage on fruits, are initially soil inhabitant that introduced on the 
surface of the whole fruit. The surface of the fruit contains diverse community of 
microbes that also deposited during harvest, storage and transportation process 
(Barth et al., 2009; Mukhtar et al., 2010; Juhnevica et al., 2011). Those 
microorganisms can be introduced to the cut fruit products through 
manufacturing stages including harvesting, peeling, washing, packaging and 
distribution (Daniyan et al., 2011). So, it is important to gather information 
about those organisms that potentially associated with food spoilage and 
foodborne illness.  
 
 
 
 
1.2  Problem Statement or Significance of Research 
 
 
  Recently, the distribution of fresh cut fruits and vegetable salads has 
reported an encouraging growth among local retailers and in international 
market. At the same time, this scenario has contributed to numerous food 
poisoning outbreaks as the fresh cut fruits involves less processing steps 
(Beuchat et al., 2002). Isolation and characterization of the bacterial diversity 
from fruit surface and the effects of antimicrobial agents in retarding the growth 
2 
 of these bacteria are the important aspects to be investigated in order to improve 
the antimicrobial steps eventually minimizing the potential fruit spoilage and 
food poisoning events. 
 
 
 
 
1.3  Research Objectives 
 
 
The objectives of this study are: 
 
i. To isolate bacteria from apple and guava fruit skins. 
ii. To characterize the bacteria using Biochemical tests 
iii. To investigate the effect of chlorine-based antimicrobial agent and 
temperature in inhibiting the growth of the bacteria.  
 
 
 
 
1.4  Scope of Study 
 
 
  This research was focused on isolation and characterization of 
bacteria that found on the surface of guava and apple skins. The isolated bacteria 
were characterized based on their activity on different biochemical tests and 
gram staining morphology. The effect of chlorine-based antimicrobial agent 
(XY-12) and temperature in retarding bacterial growth were investigated by 
measuring the bacterial population on the skins of guava and apple after 
exposing them with XY-12 at different temperature.  
 
 
 
 
3
  
REFERENCES 
 
 
 
 
Abadias, M., Usall, J., Anguera, M., Solsona, C. and Viñas, I. (2008). 
Microbiological quality of fresh, minimally-processed fruit and vegetables, and 
sprouts from retail establishments. International Journal of Food Microbiology, 
123 (1-2), 121–9.  
Abadias, M., Alegre, I., Usall, J., Torres, R. and Viñas, I. (2011). Evaluation of 
alternative sanitizers to chlorine disinfection for reducing foodborne pathogens 
in fresh-cut apple. Postharvest Biology and Technology, 59(3), 289–297. 
Ackers, M.L., Mahon, B.E., Leahy, E., Goode, B., Damrow, T., Hayes, P.S., Bibb, 
W.F., Rice, D.H., Barrett, T.J., Hutwagner, L., Griffin, P.M., Slutsker, L. 
(1997). An outbreak of Escherichia coli O157:H7 infections associated with 
leaf lettuce consumption. Journal of Infectious Diseases, 177, 1588–1593. 
Alegria, C., Pinheiro, J., Gonçalves, E. M., Fernandes, I., Moldão, M. and Abreu, M. 
(2009). Quality attributes of shredded carrot (Daucus carota L. cv.Nantes) as 
affected by alternative decontamination processes to chlorine. Innovative Food 
Science & Emerging Technologies, 10(1), 61–69.  
Alegria, C., Pinheiro, J., Gonçalves, E. M., Fernandes, I., Moldão, M. and Abreu, M. 
(2010). Evaluation of a pre-cut heat treatment as an alternative to chlorine in 
minimally processed shredded carrot. Innovative Food Science & Emerging 
Technologies, 11(1), 155–161.  
Alef, K. (1995). Enrichment, isolation and counting of soil microorganisms’ aerobic 
and anaerobic culture techniques. Applied Microbiology, 6, 23-34.  
 Alexandre, E. M. C., Brandão, T. R. S. and Silva, C. L. M. (2012). Assessment of the 
impact of hydrogen peroxide solutions on microbial loads and quality factors of 
red bell peppers, strawberries and watercress. Food Control, 27(2), 362–368.  
Allende, A., Selma, M. V., López-Gálvez, F., Villaescusa, R. and Gil, M. I. (2008). 
Role of commercial sanitizers and washing systems on epiphytic 
microorganisms and sensory quality of fresh-cut escarole and lettuce. 
Postharvest Biology and Technology. 49(1), 155–163.  
Amin. N. Olaimat. and Holley, R.(2012). Factors influencing the microbial safety of 
fresh produce: a review. Food Microbiology. 32(1), 1–19.  
Anzai, Y., Kim, H., Park, J., Wakabayashi, H. and Oyaizu, H. (2000). Phylogenetic 
affiliation of the pseudomonads based on 16S rRNA sequence. International 
Journal of Systematic and Evolutionary Microbiology. 50, 1563–1589.  
Aragon-Alegro, L. C., Konta, E. M., Suzuki, K., Silva, M. G., Júnior, A. F., Rall, R. 
and Rall, V. L. M. (2007). Occurrence of coagulase-positive Staphylococcus in 
various food products commercialized in Botucatu, SP, Brazil and detection of 
toxins from food and isolated strains. Food Control. 18(6), 630–634.  
Askari, G. A., Kahouadji, A., Khedid, K. and Mennane, Z. (2012). Screenings of 
Lactic Acid Bacteria Isolated from Dried Fruits and Study of Their Antibacterial 
Activity. Food Microbiology. 11 (2), 209–215. 
Awang Salleh, N., Rusul, G., Hassan, Z., Reezal, A., Hajar Isa, S., Nishibuchi, M. 
and Radu, S. (2003). Incidence of Salmonella spp. in raw vegetables in 
Selangor, Malaysia. Food Control. 14(7), 475–479.  
Alexandre, E. M. C., Brandão, T. R. S. and  Silva, C. L. M. (2012). Assessment of 
the impact of hydrogen peroxide solutions on microbial loads and quality 
factors of red bell peppers, strawberries and watercress. Food Control.27, 362–
368.  
 Babiker, E. E. and Tinay, A. H. E. (1995). Biochemical and physical changes in 
fruits of four guava cultivars during growth and development. 8146(2034), 279–
282. 
Baghapour, M. A, Nasseri, S., and Djahed, B. (2013). Evaluation of Shiraz 
wastewater treatment plant effluent quality for agricultural irrigation by 
Canadian Water Quality Index (CWQI). Iranian Journal of Environmental 
Health Science & Engineering. 10(1), 27.  
Baker, J. S. (1984). Comparison of various methods for differentiation of 
staphylococci and micrococci. Journal of Clinical Microbiology. 19(6), 875–9.  
Baker, G. C., Smith, J. J. and Cowan, D. A. (2003). Review and re-analysis of 
domain-specific 16S primers. Journal of Microbiological Methods. 55(3), 541–
555.  
Barbara Breza-Boruta (2012). Bio aerosols of the municipal waste landfill site as a 
source of microbiological air pollution and health hazard. Ecology Chemistry 
Engineering. 19(8), 851–862.  
Barbosa-cánovas, G. V. and Bermúdez-aguirre, D. (2013). Disinfection of selected 
vegetables under non thermal treatments : Chlorine , acid citric , ultraviolet light 
and ozone. Food Control. 29, 82–90. 
Barth, M., Hankinson, T. R., Zhuang, H. and Breidt, F. (2009). Microbiological 
 spoilage of fruits and vegetables. Food Microbiology and Food Safety. 9: 
 312-342.  
Bashir, H. A. and Abu-Goukh, A.B. A. (2003). Compositional changes during guava 
fruit ripening. Food Chemistry. 80(4), 557–563. 
Baur, S., Klaiber, R., Hammes, W. P. and Carle, R. (2004). Sensory and 
microbiological quality of shredded, packaged iceberg lettuce as affected by 
pre-washing procedures with chlorinated and ozonated water. Innovative Food 
Science & Emerging Technologies. 5(1), 45–55.  
 Beaulieu, J. C. and Gorny, J. R. (1999). Fresh-cut Fruits. USDA, ARS, Southern 
 Regional Research Center, New Orleans, LA. 
Berger, C. N., Sodha, S. V., Shaw, R. K., Griffin, P. M., Pink, D., Hand, P. and 
Frankel, G. (2010). Fresh fruit and vegetables as vehicles for the transmission of 
human pathogens. Environmental Microbiology.12 (9), 2385–97.  
Beuchat, L. R. (2002). Ecological factors influencing survival and growth of human 
pathogens on raw fruits and vegetables. Microbes and Infection / Institute 
Pasteur. 4(4), 413–423.  
Beuchat, L.R. (2007). Managing food safety risks in the fresh-cut industry. Microbes 
 and Infection / Institute Pasteur. 746, 103–111. 
 
Bergey, D. H. and John G. H. 1957. Bergey`s Manual of Determinative Bacteriology. 
 Baltimore, Williams & Wilkins Cooperation.  
Bezanson, G. S., MacInnis, R., Potter, G. and Hughes, T. (2008). Presence and 
potential for horizontal transfer of antibiotic resistance in oxidase-positive 
bacteria populating raw salad vegetables. International Journal of Food 
Microbiology. 127(1-2), 37–42.  
Bico, S. L. S., Raposo, M. F. J., Morais, R. M. S. C. and Morais, A. M. M. B. (2009). 
Combined effects of chemical dip and/or carrageenan coating and/or controlled 
atmosphere on quality of fresh-cut banana. Food Control. 20(5), 508–514.  
Biology, P., North, P. and Zealand, N. (1996). Changes in respiration and ethylene 
production of apples in response to internal and external oxygen partial 
pressures. 9, 297–309. 
Brasil, I. M., Gomes, C., Puerta-Gomez, A., Castell-Perez, M. E. and Moreira, R. G. 
(2012). Polysaccharide-based multilayered antimicrobial edible coating 
enhances quality of fresh-cut papaya. LWT - Food Science and Technology. 
47(1), 39–45.  
 Brown, M. and Tworkoski, T. (2004). Pest management benefits of compost mulch 
in apple orchards. Agriculture, Ecosystems & Environment. 103(3), 465–472.  
Carolina, A., Rezende, B., Castro, M. F. P. M. D., Porto, E., Uchima, C. A., Benato, 
E. and Penteado, A. L. (2009). Occurrence of Salmonella spp. in persimmon 
fruit ( Diospyrus kaki ) and growth of Salmonella enteritidis on the peel and in 
the pulp of this fruit. Food Microbilogy. 20, 1025–1029.  
Centers for Disease Control and Prevention (May 2013). Multistate Outbreak of 
 Shiga toxin-producing Escherichia coli O121 Infections Linked to Farm 
 Rich Brand Frozen Food Products (Final Update). Retrieved on 1
st
  June 
 2013 from http://www.cdc.gov/ecoli/2013/O121-03-13/index.html.  
Cerna-Cortes, J. F., Gómez-Aldapa, C. A., Rangel-Vargas, E., Ramírez-Cruz, E. and 
Castro-Rosas, J. (2013). Presence of indicator bacteria, Salmonella and 
diarrheagenic Escherichia coli pathotypes on mung bean sprouts from public 
markets in Pachuca, Mexico. Food Control. 31(2), 280–283.  
Chayaprasert, W. and Stroshine, R. (2005). Rapid sensing of internal browning in 
whole apples using a low-cost, low-field proton magnetic resonance sensor. 
Postharvest Biology and Technology. 36(3), 291–301.  
Chen, H.-Y. and Yen, G.C. (2007). Antioxidant activity and free radical-scavenging 
capacity of extracts from guava (Psidium guajava L.) leaves. Food Chemistry, 
101(2), 686–694.  
Claus, D. 1992. A standardized gram staining procedure.World journal of 
 Microbiology and Biotechnology. 8: 451-452.  
Cliffe-Byrnes, V. and  O’Beirne, D. (2008). Effects of washing treatment on 
microbial and sensory quality of modified atmosphere (MA) packaged fresh 
sliced mushroom (Agaricus bisporus). Postharvest Biology and Technology, 
48(2), 283–294.  
 
 Corbo, M. ., Altieri, C., D’Amato, D., Campaniello, D., Del Nobile, M. and 
Sinigaglia, M. (2004). Effect of temperature on shelf life and microbial 
population of lightly processed cactus pear fruit. Postharvest Biology and 
Technology. 31(1), 93–104.  
Costa, F., Cappellin, L., Fontanari, M., Longhi, S., Guerra, W., Magnago, P. and  
Gasperi, F. (2012). Texture dynamics during postharvest cold storage ripening 
in apple (Malus×domestica Borkh). Postharvest Biology and Technology. 69, 
54–63.  
Cevallos-Cevallos, J. M., Gu, G., Danyluk, M. D., Dufault, N. S. and van Bruggen, 
A. H. C. (2012). Salmonella can reach tomato fruits on plants exposed to 
aerosols formed by rain. International Journal of Food Microbiology. 158(2), 
140–6.  
Daniyan, S.Y. and Ajibo, C. Q. (2011). Microbiological examination of sliced fruits 
 sold in Minna metropolis. International Research Journal of Pharmacy. 7: 
 124-129.  
  Davis, J. G and Kendall, P. 
 
(2012). Preventing E . coli From Garden to Plate.  
  Food and Nutrition Series.  Fact Sheet No. 9.369. 
  Delaquis, P. J., Fukumoto, L. R., Toivonen, P. M. and Cliff, M. A. (2004). 
Implications of wash water chlorination and temperature for the microbiological 
and sensory properties of fresh-cut iceberg lettuce. Postharvest Biology and 
Technology. 31(1), 81–91.  
Dembitsky, V. M., Poovarodom, S., Leontowicz, H., Leontowicz, M., Vearasilp, S., 
Trakhtenberg, S. and Gorinstein, S. (2011). The multiple nutrition properties of 
some exotic fruits: Biological activity and active metabolites. Food Research 
International. 44(7), 1671–1701.  
Department of health government of Western Australia (2005). Microbiological 
quality of fruit and vegetables in Western Australian retail outlets. Produced by 
Environmental Health Directorate.  
 Devadoss, S. and Luckstead, J. (2010). An analysis of apple supply response. 
International Journal of Production Economics. 124(1), 265–271.  
Dorozhkin, S. V. (2012). Calcium orthophosphate coatings, films and 
layers.Progress in Biomaterial. 1–40. 
Dunn, R. A., Hall, W. N., Valtamirano, J., Dietrich, S. E., Robinson-dunn, B. and 
Johnson, D. R. (1995). Outbreak of Shigella flexneri Linked to Salad Prepared 
at a Central Commissary in Michigan. Scientific Contributions. 110-124. 
Economic Planning Unit Department of Statistics (2011). Malaysian National 
 Committee of ICID (MANCID). page 13-41. 
Elhariry, H. M. (2011). Attachment strength and biofilm forming ability of Bacillus 
cereus on green-leafy vegetables: cabbage and lettuce. Food Microbiology. 
28(7), 1266–74.  
Erdozain, M. S., Allen, K. J., Morley, K. A. and Powell, D. A. (2013). Failures in 
sprouts-related risk communication. Food Control.  30, 649-656. 
Fernández-Fuentes, M. A., Ortega Morente, E., Abriouel, H., Pérez Pulido, R. and 
Gálvez, A. (2012). Isolation and identification of bacteria from organic foods: 
Sensitivity to biocides and antibiotics. Food Control. 26(1), 73–78.  
Ferrier, P. (2010). Irradiation as a quarantine treatment. Food Policy. 35(6), 548–
555.  
Forslund, A, Ensink, J. H. J., Markussen, B., Battilani, A, Psarras, G., Gola, S. and 
Sandei, L. (2012). Escherichia coli contamination and health aspects of soil and 
tomatoes (Solanum lycopersicum L.) subsurface drip irrigated with on-site 
treated domestic wastewater. Water Research. 46(18), 5917–34.  
Frederiksen, K., Rosenquist, H., Jørgensen, K. and Wilcks, A. (2006). Occurrence of 
Natural Bacillus thuringiensis Contaminants and Residues of Bacillus 
thuringiensis-Based Insecticides on Fresh Fruits and Vegetables. Applied and 
Environmental Microbiology. 72(5), 3435–3440.  
 Frost, G, H and Block, K. (1995). An Outbreak of Shigella sonnei Infection. Food 
Control. 1(1), 26–29. 
Fu, Y., Zhang, K., Wang, N. and Du, J. (2007). Effects of aqueous chlorine dioxide 
treatment on polyphenol oxidases from Golden Delicious apple. Food Science 
and Technology. 40(8), 1362–1368.  
Gerald T. Keusch. (2001). Shigella. Applied Microbilogy. 7, 1279–1290.  
Gerba, (2009). Water quality. The Produce Contamination Problem. 105-118 
Gil, M. I., Selma, M. V., López-Gálvez, F. and  Allende, A. (2009). Fresh-cut 
product sanitation and wash water disinfection: problems and solutions. 
International Journal of Food Microbiology. 134(1-2), 37–45.  
Gonz lez-Aguilar, G. a., Ayala- avala,  . F.,  uiz-Cruz, S., Acedo-F lix, E. and  
D  az-Cinco, M. E. (2004). Effect of temperature and modified atmosphere 
packaging on overall quality of fresh-cut bell peppers. Food Science and 
Technology. 37(8), 817–826.  
Goodburn, C. and Wallace, C. A. (2013). The microbiological efficacy of 
decontamination methodologies for fresh produce: A review. Food Control. 
32(2), 418–427.  
Götz, F., Bannerman, T. and Schleifer, K. (2006). The Prokaryotes. (M. Dworkin, S. 
Falkow, E. Rosenberg, K.-H. Schleifer, & E. Stackebrandt, Eds.) (pp. 5–75). 
New York, NY: Springer US. 
Guo, X., Chen, J. and Brackett, R. E. (2001). Survival of Salmonellae on and in 
Tomato Plants from the Time of Inoculation at Flowering and Early Stages of 
Fruit Development through Fruit Ripening. Food Microbiology. 67(10), 4760–
4764.  
Gu, G., Hu, J., Cevallos-Cevallos, J. M., Richardson, S. M., Bartz, J. A. and van 
Bruggen, A. H. C. (2011). Internal colonization of Salmonella enterica serovar 
Typhimurium in tomato plants. PloS one. 6(11), 27340.  
 Gutiérrez, R. M. P., Mitchell, S. and Solis, R. V. (2008). Psidium guajava: a review 
of its traditional uses, phytochemistry and pharmacology. Journal of 
Ethnopharmacology. 117(1), 1–27.  
Guzman-Herrador, B., Vold, L., Comelli, H., MacDonald, E., Heier, B. T., Wester, a 
L., Stavnes, T. L., et al. (2011). Outbreak of Shigella sonnei infection in 
Norway linked to consumption of fresh basil, October 2011. European 
Communicable Disease Bulletin.16 (44), 9–10.  
Hamanaka, D., Norimura, N., Baba, N., Mano, K., Kakiuchi, M., Tanaka, F. and 
Uchino, T. (2011). Surface decontamination of fig fruit by combination of 
infrared radiation heating with ultraviolet irradiation. Food Control. 22(3-4), 
375–380.  
Harker, F. R., Gunson, F. A. and Jaeger, S. R. (2003). The case for fruit quality: an 
interpretive review of consumer attitudes, and preferences for apples. 
Postharvest Biology and Technology. 28(3), 333–347.  
Hong, K., Xie, J., Zhang, L., Sun, D. and Gong, D. (2012). Effects of chitosan 
coating on postharvest life and quality of guava (Psidium guajava L.) fruit 
during cold storage. Scientia Horticulturae. 144, 172–178.  
Hongoh, Y., Yuzawa, H., Ohkuma, M. and Kudo, T. (2003). Evaluation of primers 
and PCR conditions for the analysis of 16S rRNA genes from a natural 
environment. FEMS Microbiology Letters. 221(2), 299–304.  
Huang, Y., Ye, M., & Chen, H. (2012). Efficacy of washing with hydrogen peroxide 
followed by aerosolized antimicrobials as a novel sanitizing process to 
inactivate Escherichia coli O157:H7 on baby spinach. International Journal of 
Food Microbiology. 53(3), 306–13. 
Huong, B. T. M., Mahmud, Z. H., Neogi, S. B., Kassu, A., Nhien, N. V., 
Mohammad, A. and Yamato, M.(2010). Toxigenicity and genetic diversity of 
Staphylococcus aureus isolated from Vietnamese ready-to-eat foods. Food 
Control. 21(2), 166–171. 
 International Fresh-cut Produce Association (IFPA, 2001). Retrieved on 7
th
 March 
2013 from http://www.unitedfresh.org/about/history 
International Fresh-cut Produce Association (IFPA, 2012). 20 years of counting. 
Retrieved on 7
th
 March 203 from 
http://freshcut.com/index.php/magazine/article/20-years-and-counting/ 
James, H. J. and Jobling, J. J. (2009). Contrasting the structure and morphology of 
the radial and diffuse flesh browning disorders and CO2 injury of “Cripps Pink” 
apples. Postharvest Biology and Technology. 53(1-2), 36–42.  
James, B. J. (2010). Processing of fresh-cut tropical fruits and vegetables: A 
 technical guide. Food and Agriculture Organization of the United 
 Nations.42-122.  
Jensen, L. B., Baloda, S., Boye, M. and Aarestrup, F. M. (2001). Antimicrobial 
resistance among Pseudomonas spp . and the Bacillus cereus group isolated 
from Danish agricultural soil. Environmental Engineering. 26, 581-587.  
Juhnevica, K., Skudra, G. and Skudra, L. (2011). Evaluation of microbiological 
 contamination of apple fruit stored in a modified atmosphere. Environmental 
 and Experimental Biology. 9: 53-59.  
Kader, A. A., Morris, L. L. and Cantwell, M. I. (2003). Postharvest handling and 
physiology of horticultural crops. 1–65. 
Kado, C. I. (2006). Erwinia and Related Genera. Prokaryotes. 6, 443–450.  
Kapperud, G., Rorvik, L. M., Hasseltvedt, V., Høiby, E. A., Iversen, B. G., 
Staveland, K. and Johnsen, G. (1995). Outbreak of Shigella sonnei infection 
traced to imported iceberg lettuce. Food Microbiology. 33(3), 56-65. 
Kendra, K. V. (2010). Modified atmosphere packaging of fresh produce: Current 
status and future needs. Food Science and Technology. 43(3), 381–392.  
 
 Khan, A. A, Melvin, C. D. and Dagdag, E. B. (2007). Identification and molecular 
characterization of Salmonella spp. from unpasteurized orange juices and 
identification of new serotype Salmonella strain S. enterica serovar Tempe. 
Food Microbiology. 24(5), 539–43. 
Kim, S. A., Lee, M. K., Park, T. H. and Rhee, M. S. (2013). Short communication A 
combined intervention using fermented ethanol and supercritical carbon dioxide 
to control Bacillus cereus and Bacillus subtilis in rice. Environmental 
Engineering. 32, 93–98. 
Klaiber, R. G., Baur, S., Wolf, G., Hammes, W. P. and Carle, R. (2005). Quality of 
minimally processed carrots as affected by warm water washing and 
chlorination. Innovative Food Science & Emerging Technologies. 6(3), 351–
362.  
Kocharunchitt, C., Ross, T. and McNeil, D. L. (2009). Use of bacteriophages as 
biocontrol agents to control Salmonella associated with seed sprouts. 
International Journal of Food Microbiology. 128(3), 453–9.  
Konopacka, D.,  esionkowska, K., Kruczyńska, D., Stehr,  ., Schoorl, F., Buehler, 
A. and Egger, S. (2010). Apple and peach consumption habits across European 
countries. Appetite. 55(3), 478–83.  
Lau, O. (1998). Effect of growing season, harvest maturity, waxing, low O2 and 
elevated CO2 on flesh browning disorders in `Braeburn’ apples. Postharvest 
Biology and Technology. 14(2), 131–141.  
Lamikanra, O. Fresh-cut fruits and vegetables. 1
st.
 ed. Washington, D.C.CRC Press. 
2002. 
Length, F. (2011). Isolation and identification of pathogenic bacteria associated with 
frozen mackerel fish (Scomber scombrus) in a humid tropical environment.  
Postharvest Biology and Technology. 6(7), 1918–1922.  
 
 Lewis, H.C., Kirk, M., Ethelberg, S., Stafford, R., Olsen, K.E., Nielsen, E.M., 
Lisby. M., Madsen, S.B. and Molbak, K. (2007). Outbreaks of shigellosis in 
Denmark and Australia associated with imported baby corn, August 2007 – 
final summary. Eurosurveillance. Retrived on 3
rd
 June 2013 from 
http://www.eurosurveillance.org/viewarticle.aspx?articleid=3279 
Lim, Y. Y., Lim, T. T. and Tee, J. J. (2007). Antioxidant properties of several 
tropical fruits: A comparative study. Food Chemistry. 103(3), 1003–1008.  
Liu, P. V. and Dental, J. (1962). Non motile varieties of pseudomonas aeruginosa 
producing melanin like pigment. Microbology. 5, 365- 378. 
Luna-guzma, I., Cantwell, M. and Barrett, D. M. (1999). Fresh-cut cantaloupe : 
effects of CaCl2 dips and heat treatments on firmness and metabolic activity. 
Food Microbiology. 17, 201–213. 
Mahmoud, B. S. M. (2010). The effects of X-ray radiation on Escherichia coli 
O157:H7, Listeria monocytogenes, Salmonella enterica and Shigella flexneri 
inoculated on whole Roma tomatoes. Food Microbiology. 27(8), 1057–63.  
Martinez-Sanchez, A., Allende, A., Bennett, R. N. (2006). Microbial, nutritional and 
sensory quality of rocket leaves as affected by different sanitizers. Postharvest 
Biology and Technology. 42, 86-97.  
Martín-Diana, A. B., Rico, D. and Barry-Ryan, C. (2008). Green tea extract as a 
natural antioxidant to extend the shelf-life of fresh-cut lettuce. Innovative Food 
Science & Emerging Technologies. 9(4), 593–603.  
Miwa, N., Kawamura, A., Masuda, T. and Akiyama, M. (2001). An outbreak of food 
poisoning due to egg yolk reaction-negative Staphylococcus aureus. 
International Journal of Food Microbiology. 64. 361–366. 
Mukhtar, A., Gilani, H. and Bhatty, N. (2010).Some nutritional and microbiological 
 aspects of apples of common varieties available for household consumption. 
 The Journal of Animal & Plant Sciences. 20: 253-257.  
 Molinos, C. A., Abriouel, H., Lucas López, R., Ben Omar, N., Valdivia, E., & 
Gálvez, A. (2008). Inhibition of Bacillus cereus and Bacillus 
weihenstephanensis in raw vegetables by application of washing solutions 
containing enterocin AS-48 alone and in combination with other antimicrobials. 
Food Microbiology. 25(6), 762–70. 
Moreira, M. D. R., Roura, S. I. and Ponce, A. (2011). Effectiveness of chitosan 
edible coatings to improve microbiological and sensory quality of fresh cut 
broccoli. LWT - Food Science and Technology. 44(10), 2335–2341.  
Naeem, M., Ilyas, M., Haider, S., Baig, S. and Saleem, M. (2012).Isolation 
 characterization and identification of lactic acid bacteria from fruit juices and 
 their efficacy against antibiotics. Journal of Botany. 44: 323-328.  
Neshawy, S. M., & Wilson, C. L. (1997). Nisin enhancement of biocontrol of 
postharvest diseases of apple with Candida oleophila. Postharvest Biology and 
Technology. 10(1), 9–14. 
Nguz, K., Shindano, J., Samapundo, S. and Huyghebaert, A. (2005). Microbiological 
evaluation of fresh-cut organic vegetables produced in Zambia. Food Control. 
16(7), 623–628.  
Normanno, G., Firinu, A, Virgilio, S., Mula, G., Dambrosio, A, Poggiu, A. and 
Decastelli, L.(2005). Coagulase-positive Staphylococci and Staphylococcus 
aureus in food products marketed in Italy. International Journal of Food 
Microbiology, 98(1), 73–9.  
Oliveira, M. A. D., Maciel de Souza, V., Morato Bergamini, A. M. and De Martinis, 
E. C. P. (2011). Microbiological quality of ready-to-eat minimally processed 
vegetables consumed in Brazil. Food Control. 22(8), 1400–1403.  
Oms-Oliu, G., Soliva-Fortuny, R. and Martín-Belloso, O. (2008). Edible coatings 
with antibrowning agents to maintain sensory quality and antioxidant properties 
of fresh-cut pears. Postharvest Biology and Technology. 50(1), 87–94.  
 Oms-Oliu, Gemma, Rojas-Graü, M. A., González, L. A., Varela, P., Soliva-Fortuny, 
R., Hernando, M. I. H. and Munuera, I. P. (2010). Recent approaches using 
chemical treatments to preserve quality of fresh-cut fruit: A review. Postharvest 
Biology and Technology. 57(3), 139–148.  
Ong, K. C., Cash, J. N., Zabik, M. J., Siddiq, M. and Jonesc, A. L. (1996). Chlorine 
and ozone washes for pesticide removal from apples and processed apple sauce. 
Food Chemistry. 55(2), 153-160.  
Ottow, J. C. G. and Glathe, H. (1971). Isolation and identification of iron-reducing 
bacteria from gley soils. Soil Biology and Biochemistry. 3(1), 43–55.  
Ozlem Erdogrul, and  Sener, H.  (2005). The contamination of various fruit and 
 vegetable with Enterobius vermicularis , Ascaris eggs , Entamoeba histolyca 
 cysts and Giardia cysts. Food Control. 16, 559–562.  
Palese, A. M., Pasquale, V., Celano, G., Figliuolo, G., Masi, S. and Xiloyannis, C. 
(2009). Ecosystems and Environment Irrigation of olive groves in Southern 
Italy with treated municipal wastewater : Effects on microbiological quality of 
soil and fruits. Agriculture ,129, 43–51.  
Paull, R. E. (1999). Effect of temperature and relative humidity on fresh commodity 
quality. Postharvest Biology and Technology. 15, 263–277. 
Peix, A., Ramírez-Bahena, M.-H. and Velázquez, E. (2009). Historical evolution and 
current status of the taxonomy of genus Pseudomonas. Infection, genetics and 
evolution : journal of molecular epidemiology and evolutionary genetics in 
infectious diseases. 9(6), 1132–47.  
Peng, L., Yang, S., Li, Q., Jiang, Y. and Joyce, D. C. (2008). Hydrogen peroxide 
treatments inhibit the browning of fresh-cut Chinese water chestnut. Postharvest 
Biology and Technology. 47(2), 260–266.  
Penteado, A. L. and Leit, M. F. F. (2004). Growth of Salmonella Enteritidis in 
melon, watermelon and papaya pulp stored at different times and temperatures. 
Food Control.15, 369–373.  
 Pirhonen, T. I., Andersson, M. a., Jääskeläinen, E. L., Salkinoja-Salonen, M. S., 
Honkanen-Buzalski, T. and Johansson, T. M.-L. (2005). Biochemical and toxic 
diversity of Bacillus cereus in a pasta and meat dish associated with a food-
poisoning case. Food Microbiology. 22(1), 87–91.  
Pirttijarvi, T. S. M. and Andersson, M. A.(2000). Properties of Bacillus cereus and 
other bacilli contaminating biomaterial-based industrial processes. International 
Journal of Food Microbiology. 60, 231–239 
Ponce, A. G., Roura, S. I., del Valle, C. E. and Moreira, M. R. (2008). Antimicrobial 
and antioxidant activities of edible coatings enriched with natural plant extracts: 
In vitro and in vivo studies. Postharvest Biology and Technology. 49(2), 294–
300.  
Poverenov, E., Danino, S., Horev, B. and Granit, R. (2013). Layer-by-Layer 
Electrostatic Deposition of Edible Coating on Fresh Cut Melon Model : 
Anticipated and Unexpected Effects of Alginate – Chitosan Combination. Food 
Bioproses Technology. 6, 67-75.  
Rabobank, (2010). Food and agribusiness research and advisory. Retrieved on 7
th
 
March 2013 from www. rabobank.com/far.  
Ragaert, P., Verbeke, W., Devlieghere, F. and Debevere, J. 2004. Consumer 
 perception and choice of minimally processed vegetables and packaged fruits. 
 Food Quality and Preference. 15: 259-270.  
Raybaudi-Massilia, R. M., Mosqueda-Melgar, J. and Martín-Belloso, O. (2008). 
Edible alginate-based coating as carrier of antimicrobials to improve shelf-life 
and safety of fresh-cut melon. International journal of food microbiology. 
121(3), 313–27.  
Reller, M. E., Nelson, J. M., Ackman, D. M., Schoonmaker-bopp, D. J., Root, T. P. 
and Mintz, E. D. (2006). A Large, Multiple-Restaurant Outbreak of Infection 
with Shigella flexneri Serotype 2a Traced to Tomatoes. Major Article. 02115, 
163–169. 
 Report of the Scientific Committee on Food (2002). Risk Profile on the 
Microbiological Contamination of Fruits and Vegetables Eaten Raw. Retrieved 
on 4
th
 march 2013 from http://europa.eu.int/comm/food/fs/sc/scf/index_en.html  
Reyes, M. U and Paull, R. E.  (1995). Effect of storage temperature and ethylene 
treatment on Guava (Psidium guajava L .) fruit ripening. Postharvest Biology 
and Technology. 6, 356-357.  
Rico, D., Martín-Diana, a. B., Barat, J. M. and Barry-Ryan, C. (2007). Extending and 
measuring the quality of fresh-cut fruit and vegetables: a review. Trends in 
Food Science & Technology. 18(7), 373–386.  
Rivka Barkai-Golan (2002). Factors affecting disease development postharvest 
 diseases of fruits and vegetables. Development and Control. 33–53. 
Robertson, L. J., Johannessen, G. S., Gjerde, B. K. and Loncarevic, S. (2002). 
Microbiological analysis of seed sprouts in Norway. International Journal of 
Food Microbiology. 75, 119–126 
Rojas-Graü, M. A., Tapia, M. S., Rodríguez, F. J., Carmona, A. J. and Martin-
Belloso, O. (2007). Alginate and gellan-based edible coatings as carriers of 
antibrowning agents applied on fresh-cut Fuji apples. Food Hydrocolloids.  
21(1), 118–127.  
Rosenquist, H., Smidt, L., Andersen, S. R., Jensen, G. B. and  Wilcks, A. (2005). 
Occurrence and significance of Bacillus cereus and Bacillus thuringiensis in 
ready-to-eat food. FEMS microbiology letters. 250(1), 129–36. 4 
Rupasinghe, H. P. V., Boulter-Bitzer, J., Ahn, T. and Odumeru, J. A. (2006). Vanillin 
inhibits pathogenic and spoilage microorganisms in vitro and aerobic microbial 
growth in fresh-cut apples. Food Research International. 39(5), 575–580.  
Saltveit, M.E. 1997. Physical and physiological changes in minimally processed 
 fruits and vegetables. Claredon Press, pp. 205-220.  
 Sapers,  G.M., Miller, R.L. and Mattrazzo, A.M. (2003). Hydrogen peroxide   
 disinfection of minimally processed fruits and vegetables. Journal of 
 Food Science. 64, 734–737.  
Schwaiger, K., Helmke, K., Hölzel, C. S. and Bauer, J. (2011). Antibiotic resistance 
in bacteria isolated from vegetables with regards to the marketing stage (farm 
vs. supermarket). International Journal of Food Microbiology, 148(3), 191–6.  
Seitter, M., Nerz, C., Rosenstein, R., Götz, F. and Hertel, C. (2011). DNA microarray 
based detection of genes involved in safety and technologically relevant 
properties of food associated coagulase-negative staphylococci. International 
Journal of Food Microbiology. 145(2-3), 449–58.  
Sela, S. and Fallik, E. (2009). Microbial Quality and Safety of Fresh Produce. 
Postharvest Handling. 2
nd
. ed. pg:351–398.   
Senthilkumar, A. and Venkatesalu, V. (2013). Chemical constituents, in vitro 
antioxidant and antimicrobial activities of essential oil from the fruit pulp of 
wood apple. Industrial Crops and Products. 46, 66–72.  
Sent’Ana, A. S., Barbosa, M. S., Destro, M. T., Landgraf, M. and Franco, B. D. G. 
M. (2012). Growth potential of Salmonella spp. and Listeria monocytogenes in 
nine types of ready-to-eat vegetables stored at variable temperature conditions 
during shelf-life.  International Journal of Food Microbiology. 157, 52–58.  
Serra, B., Zhang, J., Morales, M. D., Guzmán-Vázquez de Prada, Reviejo, A, J. and 
Pingarrón, J. M. (2008). A rapid method for detection of catalase-positive and 
catalase-negative bacteria based on monitoring of hydrogen peroxide evolution 
at a composite peroxidase biosensor. Talanta. 75(4), 1134–9.  
Silveira, A. C., Aguayo, E. and Artés, F. (2010). Emerging sanitizers and Clean 
Room packaging for improving the microbial quality of fresh-cut “Galia” 
melon. Food Control. 21(6), 863–871.  
 Silveira, A. C., Aguayo, E., Escalona, V. H. and Artés, F. (2011). Hot water 
treatment and peracetic acid to maintain fresh-cut Galia melon quality. 
Innovative Food Science & Emerging Technologies. 12(4), 569–576.  
Silveira, A. C., Aguayo, E., Chisari, M. and Artés, F. (2011). Calcium salts and heat 
treatment for quality retention of fresh-cut “Galia” melon. Postharvest Biology 
and Technology. 62(1), 77–84.  
Simon, R. D. (1956). The use of fermentation reactions and pigment production to 
differentiate between types of pseudomonas pyocyanea and other pseudomonas 
species , especially fluorescents. 494–499. 
Singh, S. P. and Pal, R. K. (2008). Controlled atmosphere storage of guava (Psidium 
guajava L.) fruit. Postharvest Biology and Technology. 47(3), 296–306.  
Singh, S. P., & Pal, R. K. (2009). Ionizing radiation treatment to improve postharvest 
life and maintain quality of fresh guava fruit. Radiation Physics and Chemistry. 
78(2), 135–140.  
Sipahi, R. E., Castell-Perez, M. E., Moreira, R. G., Gomes, C. and Castillo, A. 
(2013). Improved multilayered antimicrobial alginate-based edible coating 
extends the shelf life of fresh-cut watermelon (Citrullus lanatus). Food Science 
and Technology. 51(1), 9–15.  
Soon, J. M. and Baines, R. N. (2012). Food safety training and evaluation of 
handwashing intention among fresh produce farm workers. Food Control. 
23(2), 437–448.  
Soares, L. S., Almeida, R. C. C., Cerqueira, E. S., Carvalho, J. S. and Nunes, I. L. 
(2012). Knowledge, attitudes and practices in food safety and the presence of 
coagulase-positive staphylococci on hands of food handlers in the schools of 
Camaçari, Brazil. Food Control. 27(1), 206–213.  
Tapia, M. S. (2008). Use of alginate- and gellan-based coatings for improving barrier 
texture and nutritional properties of fresh-cut papaya. Food Hydrocolloids. 22, 
1493–1503.  
 The perishable group (2010). 20 years of counting. Retrieved on 5
th
 March 2013 
from www.perishablesgroup.com. 
Tournas, V. H., Heeres, J. and Burgess, L. 2006.Moulds and yeasts in fruit salads and 
 fruit juices. Food Microbiology. 23: 684-688. 
Tomás-Callejas, A., López-Velasco, G., Camacho, A. B., Artés, F., Artés-Hernández, 
F. and Suslow, T. V. (2011). Survival and distribution of Escherichia coli on 
diverse fresh-cut baby leafy greens under pre-harvest through postharvest 
conditions. International Journal of Food Microbiology. 151(2), 216–22.  
Tzoumaki, M. V., Biliaderis, C. G., & Vasilakakis, M. (2009). Impact of edible 
coatings and packaging on quality of white asparagus (Asparagus officinalis , L) 
during cold storage. Food Chemistry. 117, 55–63.  
Ukuku, D. O. and Sapers, G. M. (2007). Effect of time before storage and storage 
temperature on survival of Salmonella inoculated on fresh-cut melons. Food 
microbiology. 24(3), 288–95.  
Vásconez, M. B., Flores, S. K., Campos, C. A., Alvarado, J., & Gerschenson, L. N. 
(2009). Antimicrobial activity and physical properties of chitosan – tapioca 
starch based edible films and coatings. Food Research International. 42, 762–
769.  
Vera Raicevic.,  Kljujev, I., Sc, M. and Petrovic, J. (2010). Microbial contamination 
 of irrigation water, fruits and vegetables. Faculty of Agriculture,  University 
 of Belgrade, Serbia.  
Viswanathan, P. and Kaur, R. (2001). Prevalence and growth of pathogens on salad 
vegetables. Postharvest Biology and Technology.  213, 205–213. 
Wang, Y. and Sugar, D. (2013). Internal browning disorder and fruit quality in 
modified atmosphere packaged “Bartlett” pears during storage and transit. 
Postharvest Biology and Technology. 83, 72–82.  
 Warren, B. R., Yuk, H.G. and Schneider, K. R. (2007). Survival of Shigella sonnei 
on smooth tomato surfaces, in potato salad and in raw ground beef. 
International journal of food microbiology. 116(3), 400–4.  
Welshimer, H. J. and Donker-voet, J. (1971). Listeria monocytogenes in Nature, 
Applied microbilology. 21(3), 516–519. 
Wen, H.-W., Chung, H.P., Chou, F.I., Lin, I. and Hsieh, P.C. (2007). Effect of 
gamma irradiation on microbial decontamination, and chemical and sensory 
characteristic of lycium fruit. Radiation Physics and Chemistry. 75(5), 596–603.  
Yu, Y., Kim, H. S., Chua, H. H., Lin, C. H., Sim, S. H., Lin, D. and Derr, A. (2006). 
 Genomic patterns of pathogen evolution revealed by comparison of 
 Burkholderia pseudomallei, the causative agent of melioidosis, to a virulent 
 Burkholderia thailandensisto. BMC Microbiology. 4, 13-17.  
Zaika, L. L. and Phillips, J. G. (2005). Model for the combined effects of 
temperature, pH and sodium chloride concentration on survival of Shigella 
flexneri strain 5348 under aerobic conditions. International Journal of Food 
Microbiology .101 179– 187. 
Zanella, A. (2003). Control of apple superficial scald and ripening—a comparison 
between 1-methylcyclopropene and diphenylamine postharvest treatments, 
initial low oxygen stress and ultra-low oxygen storage. Postharvest Biology and 
Technology. 27(1), 69–78. 
Zavala, J. F., Vega-Vega, V., Rosas-Domínguez, C., Palafox-Carlos, H., Villa-
Rodriguez, J. a., Siddiqui, M. W. and Dávila-Aviña, J. E. (2011). Agro-
industrial potential of exotic fruit by products as a source of food additives. 
Food Research International. 44(7), 1866–1874.  
Zell, C., Resch, M., Rosenstein, R., Albrecht, T., Hertel, C. and Götz, F. (2008). 
Characterization of toxin production of coagulase-negative staphylococci 
isolated from food and starter cultures. International Journal of Food 
Microbiology. 127(3), 246–51.  
 Zhang, S. and Farber, J. M. (1996). The effects of various disinfectants against 
Listeria monocytogenes on fresh- cut vegetables. Food Microbiology. 3, 11–
321. 
Zhou, G., Liu, H., He, J., Yuan, Y. and Yuan, Z. (2008). The occurrence of Bacillus 
cereus, B. thuringiensis and B. mycoides in Chinese pasteurized full fat milk. 
International journal of food microbiology. 121(2), 195–200.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
